Protein targeting chimeric molecules specific for dual bromodomain 4 (BRD4) and Polo-like kinase 1 (PLK1) proteins in acute myeloid leukemia cells.
Proteolysis targeting chimeras (PROTACs) are hetero-bifunctional molecules that could simultaneously bind to the target protein and the E3 ubiquitin ligase, thereby leading to selective degradation of the target protein. Polo-like kinase 1 (PLK1) and bromodomain 4 (BRD4) are both attractive therapeutic targets in acute myeloid leukemia (AML). Here, we developed a small-molecule BRD4 and PLK1 degrader HBL-4 based on PROTAC technology, which leads to fast, efficient, and prolonged degradation of BRD4 and PLK1 in MV4-11 cells tested in vitro and vivo, and potent anti-proliferation and BRD4 and PLK1 degradation ability in human acute leukemia MOLM-13 and KG1 cells. Meanwhile, HBL-4 more effectively suppresses c-Myc levels than inhibitor BI2536, resulting in more effective inducing apoptosis activity in MV4-11 cells. At the same time, HBL-4 induced dramatically improved efficacy in the MV4-11 tumor xenograft model as compared with BI2536. This study is, to our knowledge, the first reports about dual PLK1 and BRD4 degraders, which potentially represents an important therapeutic advance in the treatment of cancer.